Peroxisomal metabolism is regulated by an oxygen-recognition system through organelle crosstalk between the mitochondria and peroxisomes.
In the present study using Pichia methanolica, it was found that expressions of methanol-metabolic enzymes were strictly regulated by the presence of oxygen, and that induction of alcohol oxidase (AOD) isozymes was completely dependent on oxygen concentrations. A proportion of AOD-isozyme species responded to oxygen conditions, e.g. in a low oxygen condition, Mod1p was dominant, but with an increase in the oxygen concentration, the ratio of Mod2p increased. The K(m) value of Mod1p for oxygen was ca. one-seventh lower than that of Mod2p (0.47 and 3.51 mM, respectively). This shows that Mod1p is suitable at low oxygen concentrations and Mod2p at high oxygen concentrations. Also, zymogram changes for AOD isozymes were observed by inhibition of respiratory chain activity. These indicated that P. methanolica has the ability to recognize oxygen conditions and the respiratory chain should participate in the sensor for available oxygen. These facts indicate that there is organelle crosstalk between mitochondria and peroxisomes through nucleus gene regulation in order to control the consumption balance of available oxygen between the mitochondrial respiratory chain and peroxisomal AODs.